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[57] ABSTRACT

A television picture superimposing system comprises a
video mixer including two variable gain amplifying
circuits receiving two input picture signals having a

given peak-to-peak amplitude, and an adding circuit for

‘mixing the amplified picture signals into a resulting

picture signal. The improvement resides in providing a
circuit for deriving a single gain control signal based
upon a linear combination of two signals derived re-
spectively from the two input picture signals so that the
resulting signal has the given peak-to-peak amplitude.
The control signal is respectively applied, via an analog
inverting circuit and directly, to gain control inputs of
the variable gain amplifying circuits.

22 Claims, 10 Drawing Figures
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SYSTEM FOR SUPERIMPOSING PLURAL
TELEVISION PICTURES WITH EXTENT OF
SUPERIMPOSITION BASED UPON A LINEAR
COMBINATION OF THE PICTURE SIGNALS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a video special effect
system for obtaining superimposed color television pic-
tures from the addition of two picture signals or two
picture signal groups supplied by two video sources
such as video cameras or video tape recorders.

2. Description of the Prior Art

Hereto, superimposed image effects are obtained in
black and white television as well as in color television
by means of two variable gain amplifiers respectively
receiving two picture signals and having completely
independent gain controls, the latter usually consisting
of adjustable resistors, for example, of two potentiome-
ters. An adder circuit mixes the two amplified picture
signals into a resultant picture signal.

Separate adjustment of the potentiometers entails the
danger that the resulting signal, resulting from the com-
bination of the two amplified picture signals, exceeds a
standard peak amplitude. Such overshooting requires
peak limiting or chopping or the resulting signal and,
accordingly, leads to distortion of the picture produced
by the resulting signal, such as loss of half-tones in the
background scene picture on which is superimposed the
other, or foreground scene picture representing for
instance a ghost, a veil or a rain curtain, or loss of details
in the background scene. Such picture defects are more
pronounced if the amplitude of the signal representative
of either of the two pictures approaches a reference
white level corresponding to maximum amplitude. On
the other hand, when the amplitude of the signal corre-
sponding to either picture is near the black level, noise
and other disturbances, such as spots, affect the result-
ing signal picture.

OBJECTS OF THE INVENTION

The main object of the present invention is to remedy
the above-mentioned defects.

.
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Another object of this invention is to control the 45

gains of both amplifiers with a single gain control signal
making it possible to maintain the amplitude of the re-
sulting signal within the standard range of television
picture signal amplitudes, regardless of the picture su-
perimpose effect being sought.

A further object of this invention is to provide a new
and improved circuit for deriving the gain control sig-
nal.

SUMMARY OF THE INVENTION

Accordingly, the invention provides a television pic-
ture superimposing  system comprising mixing means
having first and second variable gain amplifying means
for amplifying first and second input picture signals
having a predetermined peak-to-peak amplitude into
first and second amplified picture signals and adding
means for mixing the first and second amplified picture
signals into a resulting picture signal, and means for
deriving a single gain control signal based upon a prede-
termined linear combination of first and second signals
derived respectively from the first and second picture
signals so that the resulting picture signal has the prede-
termined peak-to-peak amplitude; the gain control sig-
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gains.

2

nal being applied, via analog inverting means and di-
rectly, to gain control inputs of said first and second
variable gain amplifying means respectively.

In accordance with the invention, the gain control
signal is derived from the two input picture signals,
rather than from only one of the two picture signals as
it is in color television signal combining systems.

In practice, the two input picture signals represent
two groups of the three primary color signals, or two
groups each including a luminance signal and two color
difference signals, or two NTSC or PAL encoded video
signals, or two SECAM encoded video signals.

According to another feature of the invention, the
gain control signal deriving means comprises first and
second amplifying and offsetting means for offsetting
amplitudes of said first and second derived signals and
amplifying the first and second offset signals into first
and second intermediate signals, means for selecting one
of said intermediate signals having higher amplitude,
and means for chopping said higher amplitude interme-
diate signal to derive said gain control signal. Specific
parameters, such as offsetting of the black level and
amplification gain for each of the first and second pic-
ture signals, enable definitive adjustment of the supe-
rimposure effect for a given picture sequence. More-
over, the gain control signal automatically depends on
only one of the picture signals as a result of the selecting
means, so that this signal alone is transmitted when 1its
amplitude approximates the white level. Nevertheless,
the superimposure effect is augmented by selecting
opposite and, in absolute value, distinctly different

Another feature of the invention is that the gain con-
trol signal deriving means comprises means for attenuat-
ing the second derived signal, preferably corresponding
to a foreground scene, by a predetermined attenuation
factor that can be adjusted by an operator, into an atten-
uated signal applied to the second amplifying and offset-
ting means. Adjusting the attenuation factor contributes
to finer control of the superimposure effect.

BRIEF DESCRIPTION OF THE DRAWING

Other features and advantages of the invention will
become apparent from the following more particular
description of several preferred embodiments of the
invention as illustrated in the appended corresponding
drawings in which:

FIGS. 1A, 1B, 1C and 1D are respectively block
diagrams of four different television picture superim-

posing systems embodying the invention.

FIG. 2 is a schematical graph of two pictures to be
combined to obtain superimposures:

FIG. 3 is a block diagram of a gain control circuit
included in all the picture superimposing systems em-
bodying the invention;

FIGS. 4A and 4B are a detailed circuit diagram of the
gain control circuit; and

FIGS. 5 and 6 are timing diagrams of voltage vana-
tions of signals derived in the gain control circuit.

'DESCRIPTION OF THE PREFERRED
EMBODIMENTS

As can be seen by comparing FIGS. 1A to 1D, a
television picture superimposing system 1a, 15, 1c or 1d
embodying the invention comprises one, two, or three
mixers, also called combiners, each of which mixes two
input video signals or two groups of input picture sig-
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nals transmitted in parallel, and a gain control circuit 12
which is the main subject of the invention. The choice
of superimposing system depends upon the nature of the
signals representing two color television pictures P; and
Ps.

When the pictures P; and P; are respectively repre-
sented by first primary color signals Ry, G, B1 and
second primary color signals Ry, G2, B; transmitted in
parallel, relating to the red, green and blue colors, a

picture superimposing system la as illustrated in FIG.
1A comprises two video matrices M; and My, three

mixers 11R, 11G and 11B and the gain control circuit
12. The matrices M1 and M; respectively receive input
signals via input terminals 10R, 10G1, 10B; and 10R,
10G», 10B; and respectively combine the primary color
signals Ri, G1 and B representing the first picture P;
with the primary color signals R3, G2, B2 representing
the second picture P to derive composite video signals
CSiand CS3 in a known manner. Signals CS; and CS;
are applied to respective inputs 121 and 122 of circuit
12. Superimposing is carried out separately for each
primary color in a respective mixer 11R, 11G, 11B
under the control of a single control signal aa derived at
output 123 of circuit 12.

Each mixer 11R, 11G;, 11B respectively amplifies the
two primary color signals Rj and Rj, Gjand G2, By and
B; applied to it. Each signal applied to each mixer is
respectively amplified and the two amplified signals are
added into a resulting signal so mixers 11R, 11G and
11B respectively derive signals RR, RG, RB. In the
‘mixers 11R, 11G, 11B, two variable gain operational
‘amplifiers or analog amplifiers 13R; and 13R3, 13G and
13G, 13B and 13B; respectively receive signals Ry and
Rj, G1 and G3, B1 and B; from inputs 10R; and 10R,,
10G1 and 10G3, 10B; and 10B; and have outputs con-
nected to two inputs of adder circuits 14R, 14B, 14G
that perform the actual mixing to supply the RR, RG,
RB signals to an output 15R, 15G, 15B, respectively.
Each resulting signal RR, RG, RB has an amplitude
‘which is always within a range bounded by two stan-
dard voltage limits, namely O volt for the black level
and 0.7 volts (=WL) for the white level, to avoid clip-
ping and picture quality loss during subsequent process-
ing of the resulting signal.

According to the invention, each mixer 11R, 11G,
11B receives only a single analog gain control aa sup-
plied by the output 123 of circuit 12. Signal aa is applied
directly to gain control inputs 16R3, 16G», 16B; of am-
plifiers 13R 3, 13G». Signal aa is also applied in parallel
to analog inverter circuit 17R, 17G, 17B, each of which
derives a complementary signal 1-aa that is respectively
applied to gain control inputs 16R, 16G1, 16B; of am-
plifiers 13R1, 13Gi, 13By. The three inverter circuits
17R, 17G and 17B can be replaced by a single analog
inverter circuit. When signal aa is in the “1” state, cor-
responding to an amplitude of 1 volt, signals R;, G; and
B, are coupled to the outputs 15R, 15G and 15B
through the amplifiers 13R5, 13G> and 13B5; the value
of aa=1 causes amplifiers 13R,, 13G; and 13B; to have
a gain of one, and amplifiers 13R;, 13G; and 13B; to
have a zero gain to disable the transmission of the Ry,
G1 and B1 signals. In this case, RR=Rj, RG=Gy and
RB=DB;. Conversely, when signal aa is in the “0” state,
signals R, G and B; are transmitted to the outputs 15R,
15G and 15B via the amplifiers 13R 1, 13Gj and 13B; and
signals Rj, G> and B; are blocked by amplifiers 13R>,
13G, and 13B;; in which case RR=R{, RG=Gj and
RB=Bi. At an intermediate level between “0” and *“1”,
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the signal ca determines the level of the second signals
Ry, G2 and B> and the complementary signal 1—aa
determines the levels of the signals R1, G and Bi, equal
respectively to the 1 volt complements of the levels of
the signals Rj, G2 and B»; the resulting signals are such
that RR=(1—aa)R;+aaR3, where 0<RR < WL volt,
RG=(1 —aa)G1+aaGy with 0<RG < WL volt, and
RB=(1—aa)B1+aaB; where 0<RB< WL volt.

In a variant of this embodiment, the amplifiers 13R 1,

13G; and 13B;, and 13R;, 13G; and 13B» are replaced
by analog multipliers which derive signals respectively

representing the products of the first input signals Ry,
Gi and Bj and the signal 1 —aa and the products of the
second input signals Rj, G2 and B> and the signal aa.

Thus the signals RR, RG and RB represent a result-
ing composite video picture combining first and second
pictures Py and P; that are respectively represented by
the signals Ry, G1, By and R3, G2 and B3, with respec-
tive attenuations 1 —aa and aa. However, the amplitude
of signal aa depends upon the amplitudes of the signals
CS¢ and CS; therefore, respectively, upon the ampli-
tudes of the signals Rj, G1, Biand Rj, G and Bz and is
in general different from O or 1 when one of the com-
posite signals CS; or CSj, such as signal CSj, has an
amplitude that is maximal or minimal, contrarily to the
prior art picture combining systems. As seen hereinaf-
ter, the signal aa results from a linear combination of
the amplitudes of the composite video signals CS; and
CS; and, more exactly, depends sometimes on one and
sometimes on the other of these two amplitudes, to
superimpose one picture on the other picture. For ex-
ample, if the second picture P is a ghost (FIG. 2, center
left side) or a rain curtain (FIG. 2, lower left side) that
is to be superimposed on the first picture P; (FIG. 2,
upper left side) representing a background scene, white
regions of the second picture appear in the resulting
image R (FIG. 2, right side); in this example the first
image is slightly transparent therethrough.

According to a second embodiment shown in FIG.
1B, a superimposing system 15 receives, via three inputs
10Y1, 10DR and 10DE), three component first parallel
video signals Yi, DR; and DB representing the first
picture Pi, and receives, via three other inputs 10Y>,
10DR; and 10DB,, three component second parallel
video signals Y3, DR and DB; representing the second
picture P;. The signals Y1 and Y; are luminance signals,
and the other component signals are color difference
signals such as DR1=R1-Y;, DB=Bl-Y]
DRy=R;—Y> and DB;=B3—Y>. The luminance sig-
nals Yiand Y; are respectively applied to the inputs 12,
and 122 of the gain control circuit 12 to derive a gain
control signal ab at the output 123. Like system 1a,
picture superimposing system 15 comprises three mixers
11Y, 11DR and 11DB each containing two variable
gain amplifiers 13Y; and 13Y,, 13DR and 13DR3, and
13DBj and 13DB> respectively, which receive the com-
ponent signals Y1 and Yz, DR and DR3, and DB and
DB;. Mixers 11Y, 11DR and 11DB respectively include
adder circuits 14Y, 14DR, 14DB for respectively deriv-
ing on outputs 15Y, 15DR, 15DB signals RY=(1—ab-
)Y1+ab- Y, RDR=(1—ab)DR1+ab.DR> and

- RDB=(1—ab)DB1+ab-DB;. The control signal ab is

65

applied directly to gain control inputs 16Y3, 16 DR and
16DB; of the second amplifiers 13Y;, 13DR; and
13DB; included in mixers 11Y, 11DR and 11DB. Signal
ab 1s converted by analog inverter circuits 17Y, 17DR
and 17DB into signals representing 1 —ab, respectively
applied to gain control inputs 16Y 1, 16DDR and 16DB,
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>
of the first amplifiers 13Y1, 13DR) and 13DB; included
in mixers 11Y, 11DR and 11DB.

According to third and fourth embodiments of the
invention illustrated in FIGS. 1C and 1D, the first and
second pictures Py and P> are represented by video
signals SP; and SP; encoded according to one of the
known color television standards.

In the third embodiment of FIG. 1C wherein video
signals are encoded according to the NTSC or PAL
television standard, the superimposing system com-
prises two low-pass filters F1 and F» with a cutoff fre-
quency of about 3 MHz to filter the encoded signals
SP; and SP; respectively into luminance signals Y; and
Y,, respectively applied to the inputs 121 and 122 of the
gain control circuit 12. The system of FIG. 1C includes
only a single mixer 11 comprising two variable gain
amplifiers 131 and 13; respectively responsive to en-
coded video signals SP; and SP; at inputs 10 and 10; of
filters Fi and F. Output signals of amplifiers 13; and 13,
are applied to adder circuit 14 which derives a resulting
signal RP=(1—ac)SPi1+ac-SP;. The control signal ac
is applied directly to a gain control input 167 of the
second amplifier 13; and, via an analog inverter circuit
17, to a gain control input 16; of the first amplifier 13;.

As illustrated in FIG. 1D, the fourth embodiment is
adapted to SECAM-standard encoded vide signals SPy
and SP; and provides a picture superimposing system 1d
that receives signals SP1 and SP; via inputs 101 and 10,
of two demodulators DM and DM,. Demodulators
DM; and DM respectively restore via a first output
luminance signals Y; and Y3 applied to the inputs 121
and 122 of the gain control circuit 12 and to an input of
a variable gain amplifier 13Y, 13Y2 in a mixer 11Y
included in system 1d; circuit 12 responds to signals Y
and Y3 to derive gain control signal ad at terminal 123.
Second outputs of demodulators DM and DM; respec-
tively supply chrominance signals CH; and CH; to
inputs of the variable gain amplifiers 13CH; and 13CH3
of mixer 11CH. The mixers 11Y and 11CH include
adder circuits 14Y and 14CH for respectively deriving
luminance signal RY=(1—ad)Y1+ad-Y> and chromi-
nance signal RCH=(1—ad)CH1+ad-CH>; signals RY
and RCH are respectively derived on outputs 15Y and
1S5CH. Signal ad is applied directly to gain control

»
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inputs 16Y> and 16CH; of the second amplifiers 13Y3 45

and 13CH: and is converted into signals (1—ad) by

analog inverter circuits 17Y and 17CH which derive
gain control inputs 16Y; and 16CH, of first amplifiers
13Y, and 13CH;.

In all of the above-described embodiments the input
signals and the resulting signals have standardized peak-
to-peak amplitudes.

A detailed description is now made of the gain con-
trol circuit 12, using S; and S; to designate first and
second signals applied to the inputs 121 and 122, and
derived from two input picture signals or two groups of
input picture signals. According to the above embodi-
ments, the signals S and S; correspond to the composite
video signals CS; and CS; derived from the input pic-
ture signals R, G1, B1and R, G2, B2 (FIG. 1A) or from
input luminance signals Y1 and Y3 (FIG. 1B), or lumi-
nance signals Y; and Y; derived from television en-
coded signals SP; and SP; (FIGS. 1C or 1D). Hereinaf-
ter, a denotes the gain control signal aa, ab, ac or ad.

As shown in FIG. 2, the gain control circuit 12 com-
prises first and second channels respectively responsive
to first and second signals S1 and S;. The first channel
includes black level clamping circuit 2 and an amplifyng

50

3
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black-level offsetting and impedance matching circuit 3,
while the second channel includes a black level clamp-
ing circuit 4, an impedance matching circuit §, and
attenuator 6 and an amplifying and black level offsetting
circuit 7. Circuit 12 further comprises a comparing
circuit 8 for selecting the highest of two signals §'; and
S’» derived by circuits 3 and 7, and an output stage 9 for
deriving signal a. Circuits 2, 3, 8 and 9 are shown in
detail in FIG. 4A and circuits 4, 5, 6 and 7 are shown in
detail in FIG. 4B.

As shown in FIGS. 4A and 4B, the black level clamp-
ing circuits 2 and 4 are identical. Each of circuits 2, 4
comprises a known circuit for matching cables transmit-
ting the respective signals Sj, Sz via the inputs 121 and
122 to a clamper including two transistors. The clamper
responds to pulses for black level clamping on clamping
input CLLP. The cable matching circuits respectively
include resistors 20, 40 having a resistance equal to the
cable characteristic impedance, typically 75 ohms, and
coupling capacitors 21, 41. The transistor clampers
respectively comprise pnp junction transistors 22, 42,
field effect transistors (FET) 23, 43 having an emitter,
and a source, respectively, connected to ground. The
circuits of FIG. 4A include opposite polarity power
supply voltages +V and —V, typically equal to +12
volts and — 12 volts. Bases of transistors 22, 42 and
collectors of transistor 23, 43 are biased to —V through
suitable resistors.

The bases of transistors 22, 42 are respectively con-
nected to the terminal CLP via resistors 24, 44. Collec-
tors of transistors 22, 42 are connected to gates of tran-
sistors 23, 43. Drains of transistors 23, 43 are respec-
tively connected to a terminal of capacitors 21, 41 and
to input terminals 30, 50 of circuits 3, 5 that respond to
the signals Si, S3, and having an amplitude clamped to
the black, 0 volt level. |

The circuit 3 shown in FIG. 4A comprises an ampli-
fying and impedance matching circuit including FETs
31 and 32 and an operational amplifier 33 having a nega-
tive gain G1= — 1.4, as well as a circuit for offsetting the
black level to Vi=+0.5 volt. The two transistors 31
and 32 have drains and sources respectively biased to
4V and —V. Transistors 31 has a gate connected to the
input terminal 30 and a source connected to an inverting
input (—) of amplifier 33 through a resistor 34. The
other transistor 32 has a gate connected to a resistor
voltage divider 35 including an adjustable center resis-
tor 350 and a shunt capacitor 351. Voltage divider 35
has terminals biased at +V and —V and enables adjust-
ment of the black level offset in the clamped signal S to
V1= 40.5 volt. Transistor 32 has a source connected to
a noninverting input (+) of amplifier 33 through a resis-
tor 36. The noninverting input (+) is connected to
ground through a resistor 37, whereas the inverting
input (—) is connected to an output 38 of amplifier 33
via an adjustable feedback resistor 39. Circuit compo-
nents 33, 34, 36, 37 and 39 constitute a substractor-
amplifier for subtracting the offset voltage V1=0.5 voit
from the signal S; amplifier with a gain ~-G1=41.4to
supply a signal $'1=V1—(—G1)S1 at the output 38.

In the second channel of the gain control circuit 12
shown in FIG. 4B, attenuator 6 is connected between
impedance matching circuit 5 and amplifier 7.

The impedance matching circuit 5 transforms a high
input impedance to a very low output impedance. Cir-
cuit S includes FETSs 51 and 52 and an operational am-
plifier 53, arranged similarly to FETs 31 and 32 and
amplifier 33, FIG. 4A. The input terminal 50 1s con-



4,713,695

7

nected to a gate of transistor 51. Sources of transistors
51 and 52 are respectively connected to the noninvert-
ing (+4-) and inverting (—) terminals of the amplifier 53
having an output 58 connected to a gate of transistor 52.
The amplifier 53 has thus a gain equal to unity.

The attenuator 6 has a structure based on the operat-
ing principle of a variable-switching-speed analog

switching and mixing circuit as taught in French patent
application No. 2,484,109 filed June 4, 1980. Accord-

ingly, the attenuator 6 comprises two variable resistors
- formed by the drain-source paths of two unsaturated
FETs 60 and 61, and a differential amplifier having two
npn junction transistors 62 and 63 operating in an unbal-
anced mode with a dissymmetrical output. The drains,
or the sources, of FETs 60 and 61 are connected to-
gether and to an output terminal 64 of the attenuator 6.
The gates of FETs 60 and 61 receive opposite-polarity
signals derived at the collectors of the bipolar transis-
tors 62 and 63, through the dissymmetrical output oper-
ation of the differential amplifier. The unbalanced mode
of the differential amplifier is enabled by the application
- of a control signal C to a base of transistor 63, via a
cable matching circuit including circuit 65 having a
series resistor and a shunt capacitor, and via a follower
amplifier 66, and by feeding the ground reference volt-
age to a base of the other bipolar transistor 62 via a
resistor 67. Adjustment of the switching and mixing
zeircuit 18 provided by a variable resistor 68 connected
‘between the —V biasing terminal and a common termi-
-nal of two resistors connected to the emitters of transis-
-tors 62 and 63, and by another variable resistor 69 con-
nected between the —V biasing terminal and the base of
transistor 62.

The control input signal C for the attenuator 6 ap-
plied to the input of the circuit 65, is a variable ampli-
tude signal to control the extent of superimposure or
overlay of the second picture P, represented by the

signals Ry, Gy, Bz (FIG. 1A) or Y,, DR,, DB; (FIG.

~1B), or by the signal SP> (FIGS. 1C or 1D), on the first 4,

“picture P; represented by the signals Ri, Gy, B (FIG.

“1A) or Y1, DRy, DB (FIG. 1B), or by the signal SP;
--(FIGS. 1C or 1D). Since the drain, or the source, of
" “transistor 61 is grounded, varying the signal C provides
direct attenuation of the signal S; at the output of circuit
d; attenuator 6 introduces variable attenuation factor A
which is less than a predetermined constant; the prede-
termined constant is less than or equal to one and deter-
mined by variable resistors 68 and 69. When the signal
C is at low “0” level, signal AS; at the output terminal
64 is null, thus eliminating the second picture P; in the
resulting picture R transmitted by the superimposing
system 1a, 15, 1c or 14d.

In the amplifying and black level offsetting circuit 7
shown in FIG. 4B, attenuated signal AS; at the attenua-
tor output 64 is applied to a noninverting () input of
subtracting operational amplifier 73. Amplifier 73 and a
resistor voltage divider 76 having a variable resistor 760
biased between + V and 0 volt fulfill the same functions
as the amplifier 33 and the resistor voltage divider 35 in
the first channel (FIG. 4A). An inverting terminal (—)
of amplifier 73 is connected to an intermediate output
terminal of the voltage divider 76 as well as to ground
through a resistor 77, and to an output 78 of amplifier
73, via an adjustable feedback resistor 79 shunted by
capacttor 75. However, the tap on variable resistor 760
1s set to impart a negative black level offset Vo= —0.2
volt, and resistor 79 is set to provide a positive amplifi-
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cation gain G2=3 so that signal S'; at the output 78 is
such that:

S'2=V2+G2(4S2).

Referring again to FIG. 4A, the comparing circuit 8
comprises two diodes 81 and 82 and an emitter-follower
connected pnp junction transistor 83. Diodes 81 and 82

have anodes connected to outputs 38 and 78 of circuits
3 and 7 and have cathodes connected to a base of tran-

sistor 83. Each diode 81, 82 can be replaced by any
suitable unidirectional component, such as an npn junc-
tion transistor having base and collector connected to
the black level offset output terminal 38, 78 and having
an emitter connected to the base of transistor 83. Diodes
81 and 82 select the signal of highest amplitude from
between the two signals 8’1 and S';. Transistor 83 com-
pensates the DC offset due to the diodes. An analog
signal S derived from the comparing circuits 8 via the
emitter of transistor 83 is applied to an input 90 of the
output stage 9. Signal S 1s chopped within a 0 and 1 volt
range in output stage 9 to supply the gain control signal
a at the output 123 of the gain control circuit 12.

By way of example, in FIG. 5 a signal a is derived
from a sawtooth signal S; in a 0 to 0.7 volt range and
from a signal S; at the 0 volt black level, and in FIG. 6
a signal a is derived from two sawtooth signals Si and
Sz in the 0 to 0.7 volt range. It is assumed in both exam-
ples that the attenuation factor A is unity.

As shown particularly in FIG. 6, when S'9> 8’1 the
amplitude of the control signal ’ 1s between 1 volt and a
level corresponding to a point M, such that

S'9=8'1
1.e. M14-G1S51=V2-+ (A4S,

In this case, the superimposure effect, in other words
the overlay effect or mixing of the pictures P; and Py,
depends upon the second signal S; since a=V2+G24.5:.
The lower the level of the signal S;, the more the first
picture Pi corresponding to the signal S prevails in the
resulting picture R. However, a does not depend solely
on the amplitude of the second signal Sy; it also depends
upon the voltage and gain parameters V2 and G2, and
especially on the attenuation factor A which enables
fine adjustment of the influence of the signal S; in the
resulting picture, regardless of the amplitude of signal
S1. The converse also holds true with regard to S; when
S'2< S’y and a=V1+G1S1. Nevertheless, in this latter
case, the superimposure fine control signal C does not
play a role in the mixing of the pictures as long as S'; is
less than S’; since the picture to be superposed, repre-
sented by second signal S), is dark, or even black.

In all the cases represented in FIG. 6, there is at least
a slight transparency of the second picture P> which
allows the first picture P; to “show through” in the
resulting picture R.

What I claim is:

1. A television picture superimposing system com-
prising

mixing means including first and second variable gain

amplifying means for amplifying first and second
input picture signals having a predetermined peak-
to-peak amplitude into first and second amplified
picture signals and adding means for mixing said
first and second amplified picture signals into a
resulting picture signal, and
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means for deriving a single gain control signal based
upon a predetermined linear combination of first
and second signals derived respectively from said
first and, second input picture signals so that said
resulting picture signal has said predetermined
peak-to-peak amplitude, said gain control signal
being applied, via analog inverting means and di-
rectly, to gain control inputs of said first and sec-
ond variable gain amplifying means respectively.

2. The system claimed in claim 1 wherein said gain
control signal deriving means comprises first and sec-
ond amplifying and offsetting means for offsetting am-
plitudes of said first and second derived signals and
amplifying the first and second offset derived signals
into first and second intermediate signals, means for
selecting the intermediate signal having the higher am-
plitude, and means for chopping said higher amplitude
intermediate signal to derive said gain control signal.

3. The system claimed in claim 2 wherein each of said
first and second amplifying and offsetting means com-
prises an operational amplifier operating as a substract-
ing circuit, said operational amplifier having an mput
receiving the respective derived signal and another
input receiving an adjustable offsetting voltage.

4. The system claimed in claim 2 wherein said first
amplifying and offsetting means offsets and amplifies
said first derived signal with a positive adjustable offset
voltage and a negative adjustable gain, and said second
amplifying and offsetting means offsets and amplifies
said second derived signal with a negative adjustable
offset voltage and a positive adjustable gain.

5. The system claimed in claim 2 wherein said select-
ing means comprises a transistor having a base con-
nected via two unidirectional components such as di-
odes to the intermediate signals derived by said first and
second amplifying and offsetting means.

6. The system claimed in claim 2 wherein said gain
control signal deriving means comprises means for at-
tenuating said second derived signal by an atienuation
factor and applying the attenuated signal to said second
amplifying and offsetting means.

7. The system claimed in claim 6 wherein said attenu-
ating means includes a control input to adjust said atten-

uation factor.
8. The system claimed in claim 6 wherein said attenu-
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ating means comprises first and second field-effect tran-

sistors and a differential amplifier, said first transistor
having a drain (or source) recetving said second derived
signal, said second transistor having a grounded drain
(or source) and sources connected together to supply
said attenuated signal, said first and second transistors
having gates respectively connected to first and second
outputs of said differential amplifier, said differential
amplifier having an input receiving an attenuation con-
trol signal to control a picture superimposure extent.

9. The system claimed in claim 8 wherein said differ-
ential amplifier operates in an unbalanced mode with a
dissymmetrical output.

10. The system as claimed in claim 2 wherein said
gain control signal deriving means comprises first and
second 0 volt clamping and impedance matching means
respectively receiving said first and second derived
signals for supplying first and second clamped signals to
said first and second amplifying and offsetting means.

11. A system as claimed in claim 1 wherein said first
and second input picture signals are respectively in the

form of three primary color first parallel signals and

three primary color second parallel signals, said system
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comprising first and second video matrices for respec-
tively combining said first and second primary color
signals to derive first and second composite video sig-
nals as first and second derived signals, said mixing
means including three variable gain first amplifiers and
three variable gain second amplifiers for respectively
amplifying said first and second primary signals to de-
rive three amplified primary signals and three amplified
second primary signals, and three adder circuits, each of
said adder circuits mixing a first amplified primary sig-
nal and a second amplified primary signal associated
with the same primary picture color, and satd gain con-
trol signal being applied through said analog inverting
means to gain control inputs of said first amplifiers and
directly to gain control inputs of said second amplifiers.

12. A system as claimed in claim 1 wherein said first
and second input picture signals are respectively 1n the
form of first and second luminance signals and a first
pair of parallel color difference signals and a second
pair of parallel color difference signals, and correspond-
ing first and second color pictures, said first and second
luminance signals forming said first and second derived
signals, said mixing means comprising three first vari-
able gain amplifiers for respectively amplifying said first
luminance signals and said first two color difference
signals corresponding to said first color picture mto a
first amplified luminance signal and first pair of ampli-
fied color difference signals, second three variable gain
amplifiers for respectively amplifying said second lumi-
nance signal and said second pair of color difference
signals corresponding to said second picture into a sec-
ond amplified luminance signal and second pair of am-
plified color difference signals, and three adder circuits
for respectively mixing first and second amplified lumi-
nance signals, said first and second color difference
signals associated with the same primary picture color
and said first and second color difference signals associ-
ated with another same primary picture color, said gain
control signal being applied via said analog inverting
means to gain control inputs of said first amplifiers and

‘directly to gain control inputs of said second amplifiers.

13. A system as claimed in claim 1 wherein said first

and second input picture signals are first and second
video signals encoded according to the NTSC or PAL

television standard, said system comprising two low-
pass filters for filtering said first and second encoded
video signals into first and second luminance signals
forming said first and second derived signals, and said
mixing means comprising first and second variable gain
amplifiers for respectively amplifying said first and
second encoded video signals into first and second am-
plified encoded video signals, and an adder circuit for
mixing said first and second amplified encoded video
signals, said gain control signal being respectively ap-
plied through said analog inverting means to a gain
control input of said first amplifier and directly to a gain
control input of said second amplifier.

14. A system as claimed in claim 1 wherein said first
and second picture signals are first and second video
signals encoded according to SECAM television stan-
dard, said system comprising first and second demodu-
lators for demodulating said first and second encoded
video signals into first and second luminance signals
forming said first and second derived signals and into
first and second chrominance signals, and said mixing
means comprising a first pair of variable gain amplifiers
for amplifying said first luminance and chrominance
signals into first amplified luminance and chrominance
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signals, a second pair of variable gain amplifiers for
amplifying said second luminance and chrominance
signals into second amplified luminance and chromi-
nance signals, and a pair of adder circuits for mixing
said first and second amplified luminance signals and for
mixing said first and second amplified chrominance
signals, said gain control signal being respectively ap-
plied through said analog inverting means to gain con-
trol inputs of said first amplifiers and directly to gain
control inputs of said second amplifiers.

15. A television picture superimposing system receiv-
ing first primary color signals associated respectively
with primary colors of a first television picture, and
second primary color signals associated respectively
with the primary colors of a second television picture,
said first and second primary color signals having a
predetermined peak-to-peak amplitude, said system
comprising

first variable gain amplifying means for amplifying

said first received primary color signals into first
amplified primary signals,

second variable gain amplifying means for amplifying

sald second received primary color signals into
second amplified primary color signals,

adding means for mixing said first and second ampli-

fied primary color signals into resulting primary
color signals associated respectively with said tele-
vision picture primary colors, said resulting signals
.. having said predetermined peak-to-peak amplitude,
- first means for combining said first received primary
. color signals to form a first composite video signal,
-second means for combining said second received
primary color signals to form a second composite
video signal,
means for offsetting amplitudes of said first and sec-
ond composite video signals with first and second
adjustable offset voltages into first and second off-
set compostte video signals respectively,

means for amplifying said first and second offset com-

posite video signals with first and second adjustable
amplification gains to produce first and second
intermediate signals respectively,

means for selecting the one of said first and second

intermediate signals having the higher amplitude,
and

means for chopping said higher amplitude intermedi-

ate signal into a gain control signal,

said gain control signal being applied to gain control

inputs of said first variable gain amplifying means
through analog inverting means, and directly to
gain control inputs of said second variable gain
amplifying means.

16. A system as claimed in claim 15 comprising means
for attenuating said second composite video signal by an
adjustable attenuation factor into an attenuated signal,
said attenuated signal and said first composite video
signal being applied to said amplitude offsetting means.

17. A television picture superimposing system receiv-
ing a first luminance signal and a first pair of color
difference signals representing a first television picture,
and a second luminance signal and a second pair of
color difference signals representing a second television
picture, said first and second luminance and color dif-
ference signals having a predetermined peak-to-peak
amplitude, said system comprising

first variable gain amplifying means for amplifying

said first received luminance and color difference
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signals into first amplified luminance and color
difference signals,

second variable gain amplifying means for amplifying

said second received luminance and color differ-
ence signals into second amplified luminance and
color difference signals,

adding means for mixing said first amplified lumi-

nance and color difference signals respectively
with said second luminance and color difference
signals into a resulting luminance signal and a pair
of resulting color difference signals, said resulting
signals having said predetermined peak-to-peak
amplitude, |

means for offsetting amplitudes of said first and sec-

ond received luminance signals with first and sec-
ond adjustable offset voltages into first and second
offset luminance signals respectively,

means for amplifying said first and second offset lumi-

nance signals with first and second adjustable am-
plification gains to produce first and second inter-
mediate luminance signals respectively,

means for selecting the one of said first and second

intermediate luminance signals having the higher
amplitude, and
means for chopping said higher amplitude intermedi-
ate luminance signal into a gain control signal,

said gain control signal being applied to gain control
mputs of said first variable gain amplifying means
through analog inverting means, and directly to
gain control inputs of said second variable gain
amplifying means. |

18. A system as claimed in claim 17 comprising means
for attenuating the second received luminance signal by
an adjustable attenuating factor to form an attenuated
luminance signal, said attenuated luminance signal and
said first received luminance signal being applied to said
amplitude offsetting means.

19. A television picture superimposing system receiv-
ing first and second video signals associated respec-
tively with first and second color television pictures,
and encoded according to the NTSC or PAL television
standard, said first and second encoded video signals
having a predetermined peak-to-peak amplitude, said
system comprising

first variable gain amplifying means for amplifying

said first received encoded video signal into a first
amplified encoded video signal,

second variable gain amplifying means for amplifying

said second received encoded video signal into a
second amplified encoded video signal,

adding means for mixing said first and second ampli-

fied encoded video signals to form a resulting en-
coded video signal having said predetermined
peak-to-peak amplitude,
means for low-pass filtering said first and second
received encoded video signals to form first and
second filtered luminance signals respectively,

means for offsetting amplitudes of said first and sec-
ond fijtered luminance signals with first and second
adjustable offset voltages to form first and second
offset luminance signals respectively,

means for amplifying said first and second offset lumi-

nance signals with first and second adjustable am-
plification gains to produce first and second inter-
mediate luminance signals respectively,

means for selecting the one of said first and second

Intermediate luminance signals having the higher
amplitude, and
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means for chopping said higher amplitude intermedi-
ate luminance signal into a gain control signal,

said gain control signal being applied to a gain con-
trol input of said first variable gain amplifying
means through analog inverting means, and di-
rectly to a gain control input of said second vari-
able gain amplifying means.

20. A system as claimed in claim 19 comprising means
for attenuating said second filtered luminance signal by
an adjustable attenuation factor to form an attenuated
luminance signal, said attenuated luminance signal and
said first filtered luminance signal being applied to said
amplitude offsetting means.

21. A television picture superimposing system receiv-
ing first and second video signals associated respec-
tively with first and second color televiston pictures and
encoded according to the SECAM television standard,
said first and second encoded video signals having a
predetermined peak-to-peak amplitude, said system
comprising |

first means for demodulating said first encoded video

signal into a first luminance signal and a first chro-
minance signal,

second means for demodulating said second encoded

video signal into a second luminance signal and a
second chrominance signal.

first variable gain amplifying means for amplifying

said first luminance and chorminance signals to
form first amplified luminance and chrominance
signals respectively,

second variable gain amplifying means for amphifying

said second luminance and chrominance signals to
form second amplified luminance and chrominance

signals respectively,
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adding means for mixing said first and second ampli-
fied luminance signals to form a resulting lumi-
nance signal and for mixing said first and second
chrominance signals to form a resulting chromi-
nance signal, said resulting signals having said pre-
determined peak-to-peak amplitude,

means connected to said first and second demodulat-

ing means for offsetting amplitudes of said first and
second luminance signals with first and second
adjustable offset voltages to form first and second
offset luminance signals respectively,

means for amplifying said first and second offset lumi-

nance signals with first and second adjustable am-
plification gains to produce first and second inter-
mediate luminance signals respectively,

means for selecting the one of said first and second

intermediate luminance signals having the higher
amplitude, and

means for chopping said higher amplitude intermedi-

ate luminance signal into a gain control signal,
said gain control signal being applied to gain control
inputs of said first variable gain amplifying means
~ through analog inverting means, and directly to
gain control inputs of said second variable gain
amplifying means.

22. A system as claimed in claim 21 further compris-
ing means connected to said second demodulating
means for attenuating said second luminance signal by
an adjustable attenuation factor to form an attentuated
luminance signal, said attenuated luminance signal and
said first luminance signal derived by said first demodu-
lating means being applied to said amplitude offsetting

means.
x %k % kX
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